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(57) ABSTRACT

A portable, multi-platform {riction drive system with a
retractable motor drive assembly (12), containing all needed
components of an electric friction drive system 1n a portable
handheld case (10), including motor (18), batteries (34), and
all associated electronics (36), as well as a mounting system
(30) that enables use on popular bike share bicycles (20),
personal bicycles, and kick scooters. Its mounting system
(30) enables the friction drive system to be easily installed
in seconds on many varieties of bicycles or kick scooters,
and to be removed just as easily when no longer needed. And
by means of its retractable motor assembly (12), the present
invention enables the friction drive system to be as compact,
clean, and safe as possible so as to be easily carried and
stored when not in use.
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PORTABLE MULTI-PLATFORM FRICTION
DRIVE SYSTEM WITH RETRACTABLE
MOTOR DRIVE ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of provisional patent

application Ser. No. 61/934,739 and Ser. No. 61/934,746,
both filed 1 Feb. 2014 by the present inventor.

FIELD OF THE INVENTION

The present invention 1s in the technical field of friction
drive power systems.

BACKGROUND OF THE INVENTION

Friction drive power systems are commonly used 1n many
applications, including to power bicycle wheels by means of
a motor driving a bicycle tire directly or indirectly. The
motor 1s typically mounted in a semi-permanent or perma-
nent fixed position adjacent to either wheel. The motor can
then either drive the wheel through a secondary roller
mechanism pressed against the tire or directly via tire
contact with the rotating outer shell of an outrunner-type
motor.

Friction drive power systems designed for bicycle use
have thus comprised a roller mechanism driving the front
wheel, like Patent No. U.S. Pat. No. 3,431,944 to Wood or
Patent No. EP 0155185 to Barker. Or alternatively, a roller
mechanism positioned to drive the rear wheel like Patent No.
EP 1398265 to Motte. Or alternatively, a direct outrunner-
motor drive on the rear tire like U.S. Patent App. No.
2011/0232985 to Lee or U.S. Patent App. No. 2013/0225360
to Hirn.

However, substantially all implementations of friction
drive power systems for bicycles are permanently or semi-
permanently installed on a single bicycle, and are not easily
removed and reinstalled on the same or other bicycle. In
addition, substantially all bicycle friction drive systems are
unable to power common bicycle share bikes. Moreover,
substantially all bicycle friction drive systems are unable to
power other non-bicycle wheeled vehicles like kick scoot-
ers. And further, substantially all existing friction drive
systems are not fully contained in a lightweight, compact,
and conveniently carried package, and possess no means to
sately and cleanly contain the motor or roller system, which

can be dangerous i1f activated accidentally and 1s frequently
dirty from use.

SUMMARY OF THE INVENTION

The present invention relates to a portable, multi-plat-
form, friction drive system with a retractable motor drive
assembly for use on bicycles, kick scooters, or other
wheeled personal transport vehicles. Embodiments of the
present 1nvention contain all needed components of an
clectric Iriction drive system 1n a portable handheld case,
including motor, batteries, and all associated electronics, as
well as a mounting system that both enables use on popular
bike share bicycles and enables use on multiple diflerent
bicycle and scooter types, as well as other wheeled vehicles.
By means of 1ts mounting system, embodiments of the
present nvention enable the friction drive system to be
casily and quickly installed and used on multiple varieties of
bicycles, kick scooters, or other wheeled vehicles, and to be
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removed easily when no longer needed. And by means of its
retractable motor assembly, which both minimizes the car-
rying size and protects the user from the motor or roller,
embodiments of the present invention enable the friction
drive system to be easily carried and stored when not 1n use,
with the potentially dangerous and dirty motor roller
enclosed sately inside the case.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a front perspective view of an embodiment
of the present invention by 1tself with the retractable motor
assembly 1n a retracted state, with the motor drive assembly
secured inside the carrying case for transport or storage.

FIG. 2 shows a front perspective view of an embodiment
ol the present invention by 1tself with the retractable motor
assembly 1n an expanded state, with the motor drive assem-
bly rotated out from the carrying case and in position to
drive the tire or wheel.

FIG. 3 1s a back perspective view of an embodiment of the
present invention by itself with the retractable motor assem-
bly 1n an expanded state, with the motor drive assembly
rotated out from the carrying case and 1n position to drive the
tire or wheel.

FIG. 4 1s a perspective view of an embodiment of the
present invention with the retractable motor assembly 1n an
expanded state and mounted on a public bike share bicycle,
with the motor drive assembly rotated out from the carrying
case, locked onto the mounting bracket of the bicycle, and
in position to drive the tire or wheel.

FIG. 5 1s a side view of a public bike share bicycle
showing the mounting bracket that an embodiment of the
present 1nvention 1s designed to attach to without any
modifications.

FIG. 6 1s a side view of a public bike share bicycle
showing an embodiment of the present invention attached to
the mounting bracket with the motor drive assembly rotated
out from the carrying case, locked onto the mounting bracket
of the bicycle, and 1n position to drive the tire or wheel.

FIG. 7 1s a rear perspective view ol the mount and front
wheel of a public bike share bicycle showing the mounting
bracket that an embodiment of the present invention 1s
designed to attach to without any modifications.

FIG. 8 1s a rear perspective view of the mount and front
wheel of a public bike share bicycle showing the mounting
bracket that an embodiment of the present mvention 1s
designed to attach to without any modifications and the
motor drive assembly of the present invention attached and
locked to the mount, placing the motor 1n position to drive
the wheel. For clarity, the carrying case containing batteries
and electronics 1s omitted from this drawing.

FIG. 9 1s a cut-away view of the motor drive assembly
installed on the mount of the public bike share bicycle,
highlighting the sliding piston mechanism used to secure the
motor drive assembly on the bike share bicycle mount.

FIG. 10 1s a rear perspective view ol the mount and front
wheel of a public bike share bicycle showing an embodi-
ment of the present invention carrying case and motor drive
assembly attached and secured to the mount, placing the
motor in position to drive the wheel. The carrying case
containing batteries and electronics 1s shown as attached.

FIG. 11 1s rear perspective view of an embodiment of the
present mvention with the top panel removed, showing the
internal batteries and electronics that are contained within
the device.
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FIG. 12 1s a front perspective view of a kick scooter with
a custom mount with an embodiment of the present inven-
tion attached to 1t.

FIG. 13 1s a front perspective view ol an embodiment of
the present invention installed on a kick scooter by means of
the custom mount, with the motor drive assembly rotated out
from the carrying case, locked onto the mounting bracket of
the scooter, and 1n position to drive the front tire.

FIG. 14 1s a rear perspective view of an embodiment of
the present invention installed on a folding bicycle by means
of a custom mount installed on the bicycle, with the motor
drive assembly rotated out from the carrying case, locked
onto the mounting bracket of the scooter, and 1n position to
drive the front tire.

FIG. 15 1s a perspective view of an embodiment of the
present invention carried by a person 1n its uninstalled state,
with the motor drive assembly retracted into the carrying
case.

REFERENCE NUMERALS IN THE DRAWINGS

10 Portable friction drive system carrying case

12 Retractable motor drive assembly

14 Motor drive assembly pivot arms

16 Carrying handle for portable friction drive system

18 Drive motor or wheel for friction drive system

20 Public bike share bicycle

22 Public bike share docking mount

24 Front tires of public bike share bicycle

26 Front fork of public bike share bicycle

28 Plunger hole 1n docking mount

30 Mount receptacle

32 Shiding plunger mechanism for securing device to mount-
ing hole 1n docking mount

34 Battery packs

36 Electronic control unit

38 Custom mount for kick scooter

40 Kick scooter front wheel

42 Kick scooter front fork

44 Custom mount for folding bicycle

46 Folding bicycle front tire

48 Folding bicycle front fork

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Referring now to the invention in more detail, in FIG. 1
through FIG. 15, there 1s shown various embodiments of the
present mnvention as a portable, multi-platform friction drive
system with retractable motor drive assembly, along with
various examples of 1t mstalled 1n the operating position of
various bicycles and scooters.

FIG. 1 shows a perspective view of an embodiment of the
present invention with the retractable motor drive assembly
in a retracted state, with the motor drive assembly secured
inside the carrying case for transport or storage.

The overall carrying case for an embodiment of the
portable friction drive system 10 1s pictured with the retract-
able motor drive assembly 12 1n its stored position, attached
to the carrying case via motor drive assembly pivot arms 14.
Optionally, the carrying case can include a carrying handle
16 for easy portability.

FIG. 2 shows a perspective view of an embodiment of the
present invention with the retractable motor drive assembly
in an expanded state, with the motor drive assembly rotated
out from the carrying case and in position to drive the
bicycle tire or scooter wheel.
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The overall carrying case 10 is pictured with the retract-
able motor drive assembly 12 1n its expanded position,
swung out from the carrying case via rotation of the motor
drive assembly pivot arms 14. The motor drive assembly 1s
now 1n position to place the drive motor or wheel 18 directly
against the bicycle tire or scooter wheel to enable a friction
drive mechanism. Optionally, the carrying case can include
a carrying handle 16 for easy portability.

FIG. 3 shows a rear view of an embodiment of the present
invention with the retractable motor drive assembly in an
expanded state, with the motor drive assembly rotated out
from the carrying case and 1n position to drive the bicycle
tire or scooter wheel.

The overall carrying case 10 is pictured with the retract-
able motor drive assembly 12 1n its expanded position,
swung out from the carrying case via rotation of the motor
drive assembly pivot arms 14. The motor drive assembly 1s
now 1n position to place the drive motor or wheel 18 directly
against the bicycle tire, scooter wheel, or other vehicle
wheel when the carrying case 10 1s 1nstalled onto a suitable
mount by means of inserting the mount into the mount
receptacle 30 and connecting the motor drive assembly 12 to
the mount, thereby pressing the drive motor or wheel 18
against the bicycle tire, scooter wheel, or other vehicle
wheel.

FIG. 4 shows a front perspective view of a common bike
share bicycle 20 with an embodiment of the present mnven-
tion attached and ready for operation.

The overall carrying case 10 is pictured with the retract-
able motor drive assembly 12 1n 1ts expanded position,
swung out from the carrying case via rotation of the motor
drive assembly pivot arms 14. The carrying case 10 and the
motor drive assembly 12 are both mounted on to the bike
share docking mount 22 by means of inserting the mount 22
into the mount receptacle 30 and connecting the motor drive
assembly 12 to the mount 22, so that the motor drive
assembly 12 1s now 1n position to press the drive motor or
wheel 18 directly against the bicycle tire 24. The drive motor
or drive wheel 18 1s now able to power the bicycle wheel
when 1t 1s activated by the battery and controller contained
in this embodiment, which are controlled by an external
throttle (not shown) operated by the nder. Another embodi-
ment could have the motor activation controlled by a Pedal
Assist Sensor.

FIG. 5 shows a side perspective view of a common bike
share bicycle 20 without a friction drive system attached.
The public bike share docking mount 22, used to dock the
share bike in a bike share docking station, 1s clearly visible.

FIG. 6 shows a side perspective view ol a common bike
share bicycle 20 with an embodiment of the present mnven-
tion mounted and attached to the public bike share docking
mount 22, by means of inserting the mount 22 into the mount
receptacle 30 and connecting the motor drive assembly 12 to
the mount 22. The retractable motor drive assembly 12 1s 1n
its expanded position, rotated out from the carrying case via
rotation of the motor drive assembly pivot arms 14, and the
motor drive assembly 12 1s now 1n position to press the drive
motor or wheel 18 directly against the bicycle tire 24. The
drive motor or drive wheel 18 1s now able to power the
bicycle wheel when it 1s activated by the battery an
controller contained 1n this embodiment, which is controlled
by the external throttle (not shown) operated by the rider.
Another embodiment could have the motor activation con-
trolled by a Pedal Assist Sensor.

FIG. 7 shows a rear perspective view of the front wheel
area ol the public bike share bicycle 20 without a friction
drive system attached, highlighting the triangular docking
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mount 22 used by this bicycle to secure it in a bike share
docking station, and also used as a mounting point for
embodiments ol the present invention.

FIG. 8 shows a rear perspective view of the front wheel
area of a common bike share bicycle 20 with the motor drive
assembly 12 attached by 1tself for clarity. The carrying case
10 and pivot arms 14 are excluded for illustration purposes.
The motor drive assembly 12 is fastened to the public bike
share docking mount 22 by means of the sliding plunger
mechanism 32 contained 1nside the motor drive assembly 12
being mserted into the docking mount plunger hole 28

FIG. 9 shows a close-up perspective view of the front
wheel area of a common bike share bicycle, demonstrating,
a cut-away view of the motor drive assembly 12 attached by
itself to the mount 22 for clanty. The carrying case 10 and
pivot arms 14 are excluded for illustration purposes. The
motor drive assembly 12 1s fastened to the public bike share
docking mount 22 by means of the sliding plunger mecha-
nism 32 contained inside the motor drive assembly 12 being
inserted mnto the docking mount plunger hole 28.

FIG. 10 shows a rear perspective view of the front wheel
area of the public bike share bicycle 20, now with the
carrying case 10 and pivot arms 14 shown as in use. The
carrying case 10 1s positioned onto the triangular docking
mount 22 by insertion of the docking mount 22 into the
mount receptacle 30, a triangular recess designed to fit
exactly over the triangular docking mount 22. The retract-
able motor drive assembly 12 1s 1n its expanded position,
swung out from the carrying case via rotation of the motor
drive assembly pivot arms 14 and attached to the docking
mount 22 via the plunger hole 1n docking mount 28 by
means of insertion of the shiding plunger mechamism 32.
Thus the carrying case 10 1s also held firmly 1n place by the
pivot arms 14, which are held in place firmly by the
retractable motor assembly 12. The drive motor or wheel 18
1s now 1n position to drive the front wheel 24 via friction
drive.

FIG. 11 shows a cut-away view of the inside of the
carrying case 10, exhibiting the battery packs 34 and elec-
tronic control unit 36 contained inside.

FIG. 12 shows the front wheel 40 and front fork 42 of a

kick scooter along with the custom mount 38 for said kick
scooter that replicates closely the bike share docking mount
22 and thus enables embodiments of the present invention to
attach to the kick scooter and power 1t via friction drive 1n
the same manner as 1t attaches to the bike share bicycle.

FIG. 13 shows an embodiment of the present invention
mounted to the kick scooter of FIG. 12 by means of inserting,
the custom mount 38 mto the mount receptacle 30, rotating,
out the motor drive assembly 12 and fastening it to the
custom mount 38 by means of iserting the sliding plunger
32 Into the plunger hole of the custom mount 38, thereby
securing both the carrying case 10 and the motor drive
assembly 12 1n position to press the drive motor or wheel 18
into the kick scooter front tire 40 and power the kick scooter
via Iriction drive when the motor 1s activated.

FIG. 14 shows an embodiment of the present invention
mounted to a custom mount for a folding bike 44 that
replicates closely the bike share docking mount 22 by means
of inserting the custom mount 44 1nto the mount receptacle
30 in the carrying case 10, rotating out the motor drive
assembly 12 and fastening 1t to the custom mount 44 by
means of mserting the sliding plunger 32 into the plunger
hole of the custom mount 44, thereby securing both the
carrying case 10 and the motor drive assembly 12 in position
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6

to press the drive motor or wheel 18 into the folding bike
front tire 46 and power the folding bike via friction drive
when the motor 1s activated.

FIG. 15 shows an embodiment of the present invention
carried by a person by means of the handle 16 while the
retractable motor drive assembly 12 1s contained inside the
carrying case 10, thereby rendering the umt as compact as
possible, protecting the person from dirt and debris on the
motor, and further protecting the person from any possible
danger caused by accidental activation of the drive motor or
wheel.

In further detail, still referring to the embodiment of FIG.
1 through FIG. 15, the motor drive assembly pivot arms 14
are both attached to the portable friction drive system
carryving case 10 via a pivoting hinge. Additionally, the
retractable motor assembly 12 i1s attached to both motor
drive assembly pivot arms 14 via a rotating hinge mecha-
nism so that the retractable motor assembly 12 can rotate
freely as the motor drive assembly pivot arms 14 swing
inside the carrying case 10 for retraction while the friction
drive system 1s not in use or swing outside the carrying case
10 for extension while the friction drive system 1s in use.

This enables the retractable motor assembly 12 to rotate
such that the drive motor or wheel 18 1s protected inside the
case when the portable friction drive system 1s not 1n use and
being transported. And this enables the retractable motor
assembly 12 to rotate such that the drive motor or wheel 18
1s exposed and 1n a position to drive the tire or wheel when
the portable friction drive system 1s in use and mounted to
a bicycle, scooter, or other wheeled vehicle.

While this embodiment 1s shown installing on a mount
adjacent to the front wheel for front-wheel friction drive,
other embodiments of the present invention could similarly
install on a mount adjacent to the rear wheel and drive the
rear wheel via Iriction drive 1n a similar manner.

Also, while this embodiment 1s shown installing on and
interfacing with a triangular shaped mounting bracket com-
mon to a specific type of public bike share bicycles (model
PBSC/Alta/Bixi shown as example), other embodiments
could utilize multiple different types and shapes of brackets,
including but not limited to rectangular brackets, cylindrical
brackets, T-shaped brackets, L-shaped brackets, or others, as
well as different sizes and configurations of mounting and
docking points.

Further, while this embodiment 1s designed and tailored
for bicycles and kick scooters, other embodiments of the
present invention might have 1t configured and installed on
other wheeled personal transport vehicles, including but not
limited to 1freight bicycles, tandem bicycles, recumbent
bicycles, trikes and tricycles, quadracycles, handcycles,
rowing cycles, cabin cycles, velomobiles, cycle rickshaws,
paddle boats, water cycles, hydrofoils, skateboards, wheel-
chairs, strollers, and other human powered vehicles or
personal transport vehicles.

The construction details of the embodiments of the mnven-
tion as shown 1n FIG. 1 through FIG. 15 are that the carrying
case 10, retractable motor assembly 12, motor drive assem-
bly pivot arms 14, carrying handle 16, and sliding plunger
mechanism 32, as well as the custom mounts 38 and 44 and
any other custom mounts designed for other bicycles, kick
scooters, or other wheeled vehicles may be made of plastic,
metal, or any other sufliciently rigid and strong material such
as high-strength plastic, metal, and the like. The drive motor
or wheel 18 can be engineered as an outrunner-type direct
motor friction drive or as a secondary iriction drive wheel
powered by a separate motor. Further, the various compo-
nents can be made of different materials.
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Additionally, desired speed and power mputs from the
rider can come from a wired or wireless throttle held by the
rider or attached to the bicycle or scooter, or from a Pedal
Assist Sensor 1nstalled on the bicycle pedals or cranks and
connected to the present ivention by a wired or wireless
connection.

The advantages of embodiments of the present invention
include, without limitation, reduced size when the friction
drive system 1s not 1n use and the motor assembly has been
retracted into the carrying case. Additionally, because of the
pivoting and retracting motor assembly mechanism, the
motor drive assembly 1s not exposed when 1t 1s retracted 1nto
the carrving case, thus protecting the user from dirt and
grime that accumulates on the drive wheel or motor. Further,
the pivoting and retracting motor assembly mechanism
which results 1n the motor drive assembly being enclosed
when 1t 1s retracted into the carrying case protects the user
from 1njury should there be an accidental activation of the
drive motor or wheel while the portable friction drive system
1s being transported.

The advantages of embodiments of the present invention
for bike share bicycle use include, without limitation, the
ability to use electric power to ride a bike share bicycle
without requiring the expense or complexity of conventional
clectric bicycles, which typically require battery swap func-
tionality and multi-battery docking stations for bike share
use. Additionally, embodiments of the present invention
allows individuals to add electric power to a bike share
bicycle when 1t would otherwise not be available. This
allows individuals to experience the benefits of electric
bicycles including reduced eflort, faster speed, and longer
range, while taking advantage of the benefits of a bike share
program. Embodiments of the present invention also allows
bike share operators to benefit from increased membership
due to the attractiveness of electric power to individuals, and
higher asset utilization of their bike share fleet, as the higher
speeds enabled by electric power shorten the time needed for
an 1ndividual to complete a trip and allow the bike to be
returned to the dock and checked out by another user more
quickly.

The advantages of embodiments of the present mnvention
to non-bike share bicycle use include, without limitation, the
ability to add or remove electric iriction drive power to a
standard non-electric bike in seconds, the ability to use
clectric friction drive on multiple bikes interchangeably, the
ability to use electric friction drive on multiple kick scooters
interchangeably, and the ability to carry spare electric iric-
tion drive power 1n a briefcase or bag to be used whenever
it 1s needed.

While the {foregoing written description of various
embodiments of the Invention enables one of ordinary skill
to make and use what 1s considered presently to be the best
mode thereof, those of ordinary skill will understand and
appreciate the existence of variations, combinations, and
equivalents of the specific embodiments, methods, and
examples herein. The mvention should therefore not be
limited by the above described embodiments, methods, and
examples, but by all embodiments and methods within the
scope and spirit of the invention.

I claim:

1. A friction drive system comprising:

a retractable motor drive assembly comprising:

a pivot mechanism, and
a drive motor;

a battery capable of providing power to the drive motor;

an electronic control unit capable of controlling delivery

of power from the battery to the drive motor; and
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a case comprising a recess for the retractable motor drive
assembly;

a mounting mechamsm capable of coupling with a mount,

wherein the pivot mechamsm 1s adjustable between a
retracted position and an expanded position, and the
retractable motor drive assembly 1s at least partially
enclosed by the recess when the pivot mechanism 1s 1n
the retracted position, and

wherein the mounting mechanism further comprises a
sliding plunger mechanism capable of securing the
mounting mechanism to the mount.

2. The iriction drive system of claim 1, wherein the
clectronic control unit controls the delivery of power from
the battery to the drive motor 1n response to an input signal
provided by a throttle mechanism.

3. The friction drive system of claim 1, wherein the
clectronic control unit controls the delivery of power from
the battery to the drive motor 1n response to an mput signal
provided by a Pedal Assist Sensor.

4. The Iriction drive system of claim 1, wherein the case
at least partially encloses the battery and the electronic
control unit and the case comprises a handle for carrying the
friction drive system as a portable unit.

5. The friction drive system of claim 1, wherein the mount
1s disposed on a bike share bicycle and the mount 1s capable
of coupling the bicycle to a bike share docking station.

6. The friction drive system of claim 1, wherein the mount
1s disposed on a wheeled vehicle, and the drive motor 1s
capable of engaging with a front tire or a rear tire of the
wheeled vehicle when the pivot mechanism 1s 1 the
expanded position and when the mounting mechanism 1s
securely coupled to the mount.

7. The friction drive system of claim 6, wherein the
wheeled vehicle 1s one of a bicycle or a scooter.

8. The friction drive system of claim 1, wherein the
retractable motor drive assembly further comprises a roller,
the drive motor 1s capable of delivering power to the roller,
and the roller 1s capable of engaging with a tire or a wheel
of a wheeled vehicle when the pivot mechanism 1s in the
expanded position.

9. The iriction drive system of claim 1, wherein the
mounting mechanism comprises a triangular receptacle
capable of receiving a triangular shaped mounting bracket
on the mount.

10. A friction drive system comprising:

a motor drive assembly comprising a drive motor;

a battery capable of providing power to the drive motor;

an electronic control unit capable of controlling delivery
of power from the battery to the drive motor;

a mounting mechanism comprising a triangular receptacle
capable of coupling with a triangular shaped mounting
bracket disposed on a bike share bicycle, and

a sliding plunger mechanism capable of securing the
mounting mechanism to the mounting bracket, such
that the drive motor 1s capable of engaging with a tire
or a wheel of the bike share bicycle.

11. The friction drive system of claim 10, further com-
prising a case at least partially enclosing the battery and the
clectronic control unit, wherein the case comprises a recess
for storing the motor drive assembly.

12. The friction drive system of claim 10, wherein the
motor drive assembly further comprises a pivot mechanism,
the pivot mechanism 1s adjustable between a retracted
position and an expanded position, and the motor drive
assembly 1s at least partially enclosed by the recess when the
pivot mechanism 1s 1n the retracted position.
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13. The inction drive system of claim 10, wherein the
motor drive assembly further comprises a roller, the drive
motor 1s capable of delivering power to the roller, and the
roller 1s capable of engaging with a tire or a wheel of the bike
share bicycle.

14. The iniction dnive system of claim 13, wherein the
motor drive assembly further comprises a pivot mechanism,
and the roller 1s disposed on the pivot mechamism such that
the roller 1s capable of engaging with the tire or the wheel
of the bike share bicycle when the pivot mechanism 1s 1n an
expanded position.

15. A iniction drive system comprising:

a motor drive assembly comprising a drive motor;

a battery capable of providing power to the drive motor;

an electronic control unit capable of controlling delivery
of power from the battery to the drive motor; and

a sliding plunger mechanism capable of securely attach-
ing the friction drive system to a mount disposed on a
wheeled vehicle.

16. The iriction drnive system of claim 15, wherein the
motor drive assembly further comprises a roller, the drive
motor 1s capable of delivering power to the roller, and the
roller 1s capable of engaging with a tire or a wheel of the
scooter or the bicycle.

17. The friction drive system of claim 135, wherein the
friction drive system 1s capable of mounting to and provid-
ing power to both a scooter and a bicycle.

18. A Iriction drive system, comprising:

a power means for delivering mechanical power to a tire

or a wheel of a wheeled vehicle;

a mounting means for mounting the friction drive system
on the wheeled vehicle such that the friction drive
system 1s capable of quick installation and removal
from the wheeled vehicle, wherein the mounting means
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comprises a sliding plunger mechanism capable of
securely attaching to the wheeled vehicle;
a supply means for supplying electrical power to the

power means;

a control means for controlling the delivery of electrical

power to the power means.

19. The iriction drive system of claim 18, further com-
prising;:

a pivoting means for pivoting the power means between

a retracted position and an expanded position.

20. The iriction drive system of claim 19, wherein the
power means 1s at least partially enclosed by a case when 1n
the retracted position.

21. The Irniction drive system of claim 18, wherein the
wheeled vehicle 1s one of a scooter or a bicycle.

22. A method of powering a wheeled vehicle with a
friction drive system, comprising the steps of:

mounting the friction drive system on the wheeled vehicle

by securely coupling a mounting mechanism disposed
on the friction drive system with a mount disposed on
the wheeled vehicle using a slhiding plunger mecha-
nism, wherein the friction drive system comprises a
pivot mechanism, a drive motor, a power supply, and an
electronic control unit;

rotating the pivot mechanism to engage the drive motor

with a wheel of the wheeled vehicle;

providing electrical power from the power supply to the

drive motor;

providing mechanical power to the wheel with the

engaged drive motor; and

regulating the electrical power supplied to the drive motor

with the electronic control unait.
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